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Initiative Scope

2

Develop a Supply and Competency in automation tools for
various applications in the target systems

Procure devices/equipment and set up test benches

Build skills and experiences for operating the future Remote
Handling Automation Lab to be constructed in TSIB

Involves voluntary services and team activities outside of
normal job assignments, utilizing individual’s strengths and
Interests

Resources/Support:
 AD —Robotics Initiative led by Mayling
 TSD Management — Training (Python, Sharepoint)
* Fermilab Coding Club — Programming Assistance
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Update Overview
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MuZ2e Remote Handling Machines
Automation Workshop
AD Robotics Activities

UIC Senior Robotics Project
— Radiation mapping drone
— 3D visualization

Cutting Edge Technology Investigation
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Mu2e Remote Handling Machines — Mike Campbell

> Obijectives: Users:

* complete the wiring and assembly of the remote handling machines so that
performance testing can commence. * Dave Pushka

* prepare for a Mu2e CRR on the remote handling and demonstrate progress e Mike Campbell
against the Mu2e project schedule. e Keith Anderson

* develop expertise in AD/TSD to be able to understand and modify the PLC
program so that Dave Peterson in not the only person knowledgeable and able | ¢ Dave Peterson
to make changes as needed based on the testing results. o George Lolov
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Mu2e Remote Handling Machines

» Final mechanical build

» Final wiring of both machines

» Wiring of main panel and operator workstation
» Additional motion controls programming

Safety in robots: Mu2e’s automated handler

Syatem Layout

Mu2e Target, Anti-Proton Absorber, & Practice Frame

Target Handling Machine
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Mu2e Remote Handling Machines— George Lolov

» Testing the Mu2e Remote Handling PLC System with a Servo Motor Test Setup

PLC System Test Setup

osting the Mu2e Remote Handling PLC System with a Servo Motor Test SetuplT s 1t CRL Gl

tmorges e O
ALD MO0 3G WAAN 0000

Kollmorgen Servo Drive Wiring Dingram AKD Quick Start Manual
Productivity2000 Software Productivity Suite
Rollmorgen Software Kollmorgen Workbench
Automation Direct's PLC Training Videos Training Videos
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Automation Workshop

« Booster Gallery West — 102 will be converted into an
automation workshop "

Booster Gallery
West
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Prewous Owners in Process of Cleanup
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Resource: AD Robotics Activities

« AD has committed to placing a req for a Boston Dynamics
SPOT robot

* Initial use cases will be:
 Camera rover with ability to climb stairs

h . e )\ s STRONG . OOOOOOOOOOOOO )
(search + secure, inspections) & e o ST
in stereo cameras.

* Testbed for 5G capabilities in beam
tunnels

« Potential NASA collaboration for remote handling prototypes

2% Fermilab
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UIC Senior Student Robotics Project

Led by Katsuya Yonehara

« (Goal Is to create a unique and cheap robot for accelerator
facility with senior engineering students

« Two senior student projects proposed
— Radiation mapping drone
— 3D Visualization processor for accelerator facility

« $4.000 from HPT R&D + $4,000 from US-JP collaboration in
FY21

2% Fermilab
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Radiation Mapping Indoor Drone

* Positioned by using a
beacon, no GPS needed
« Test flight done: Make a

3D temperature map by
using a heat sensor

* Next step: Install LIDAR
and portable rad sensor

25 °C

Distance (m) - North / South

20 °C

4 5 6

3
Distance (m) - East / West

7 8 .
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3D Visualization Processor for Accelerator Facility

 |dentify objects uniqg
to the accelerator

complex

* Train Al by using CA

drawings
 NVIDIA

hardware/software

Integration

* Next step: Develop
ROS to process 3D
Images and manipulate

robot arm
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Cutting Edge Technology Investigation

 Fast Focus Lens
* Liquid Lens
 Radiation detectors

Front-lens configuration typically for Front-lens J

S ; figurati
large working distances colboetonil

C- to S-Mount adapter

C-mount camera

12mm board lens

// EL-10-30-C-VIS-LD-MV

Fixed focal
length lens

3cm

EL-16-40-TC-VIS-5D-M25.5

6.5 cm -M27
-M30.5
Working distance ranges from infinity to about 100mm
4

\ optotune
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